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(54) Abstract Title 

Transmission power control in a CDMA system 

(57) Before a mobile station 2 becomes dormant power control channels of forward and reverse links are 
established between the mobile station and a base station 1 independently of traffic channels of forward and 
reverse links. When the mobile station becomes dormant, a dormant power control signal is transmitted from 
the base station to the mobile station through the power control channel of the forward link. Then a dormant 
power control process is carried out at the mobile station, in accordance with the dormant power control 
signal transmitted from the base station, to produce a reference data signal subject to the dormant power 
control process. In response to the power-controlled data signal, thB base station produces the dormant power 
control signal in accordance with a reception level of the reference data signal. Thus, closed loop power 
control for a dormant mobile station is achieved. Furthermore, the traffic channels of the forward and reverse 
links may be broken off prior to the step of transmitting the dormant power control signal. Additionally the 
mobile station may share the power control channels with other mobile stations In the same service area. 



FORWARD UNK 




CD 

CO 



> 



1/5 




REVERSE LINK 



FIG.1 



2/5 



1BS 




POWER 
CONTROL 
CHANNEL 



r 



PL JO I WW 

1 £ |WC#1 

~4g>— 



| Eb/No h I ERD 

25- — T" 



.19 



- Hdecoder 



I Eb/No h 1 ERD H- 26 

L__, ^-f- 1 23 

HDECODERf -— 



iWC#2 l Eb/Nol 



17' — ^ 



- Terdi — 27 



I 



IdecoderV 



from 

BSC 



4\ 



24 



3 



TO 
BSC 



WC: WALSH CODE 

ERD : ERROR RATE DETECTION 



FIG.2 



3/5 



I 

ffi* 

X 
3 



^ CM 



V 



O 

e 



CO* 



CO 



3C 

o 

O 
5 



1 



EPS 
OOoc 

Q.OO. 



■5 



3 



o 

CO 
o 

§ 

IX) 



"00 



% 

CD, 
X 



CO 



CM 
CM 

X 

9 

o 



LU 



3 
ul 
o 

6ofc:S 

O.OCQCL 



o 



CO 
DL 



/ 



CO 



Si 



3 



CO 

d 

UL 



EC 

I 

p 



cc 

UJ 

CO 



4/5 



(FCH) 



(SCH) 



2 MS 



63 

J 66 



DECODER! 



5 |WC#1 



64 

1 



DECODER} 



rERD 
65-1 



65-2 

, / pJ CONTROLLER 



I~erd| 




WC#2 



I 5 ? 71 



58 



T 

TO 71 51 



USER DATA . f^^TAl 



CH (FCH) 
USER DATA 



r 

66 



CH (SCH) 
FROM 51 



-{TxDATA} 



57 



FROM 
BS1 



WC#3 




T 

72 




59 



POWER 
CONTROL 
CHANNEL 




68 



69 



53 



WC#1 



T 
67 



WC#2 § 5 



I 

71 



PC-CH 



1 54 



TO 
BS1 



REFERENCE DATA 




62 WC #3 



FIG.4 



5/5 




368241 



TRANSMISSION POWER CONTROL METHOD 
IN CDMA SYSTEM 



R^kgrnund of the Invention; 

This invention relates to a transmission power control method 
for a CDMA (Code-Division Multiple-Access) system, and apparatuses 

for embodying the method. 

In the field of cellular telecommunications, recent techniques 
have been directed to the CDMA system. In a CDMA system, a base 
station (BS) provides a service area or a cell-site (or a short cell-site) 
and communicates with multiple mobile stations (MS) of users existing 
on the cell-site wherein the communication from each mobile station to 
base station is called uplink or reverse-link communication while the 
communication from base station to each mobile station Is called 
downlink or forward link communication. In both the uplink and 
downlink communications, each mobile station uses a channel 
identified by a uniquely-assigned digital code. Therefore, the reverse 
link and the forward-link communications can be simultaneously 
carried out while sharing the same wideband frequency spectrums. 

In a CDMA cellular system, transmission power levels of the 
mobile stations, especially in reverse-link communication, become 
important in reverse link communication, a base station 
simultaneously receives the signals from many different mobile 
stations at the samefrequency. With CDMA demodulation processes 
taken into account, it is necessary that the signal received at the base 
station from each mobile station be as close as possible to single level. 



Conversely, the signal from one mobile station may overwhelm the 
signal from another mobile station. This problem is well-known as the 

near-far problem. 

To resolve the near-far problem, transmission power control of 
each mobile station is carried out in a CDMA cellular system so that 
the signal level received at the base station from each mobile station «s 
as close as possible to a single predetermined level. Generally, the 
transmission-power-control processes are categorized into an open 
,oop power control process and a closed loop power control process. 
The former is suited only for median compensation in short penod, 
while the latter can compensate instantaneous fluctuation of 
transmission power. The latter are specified, for example, in the 
Telecommunications Industry Association/ Electronic Industries 
Association (TIA/EIA) IS-95B standard. 

In IS-95B power control process, the base station transmits 
transmission power control bits for mobile stations in forward link 
communication. Each transmission power control bit indicates 
"increase" or "decrease" of the transmission power by respective 
values "1" or "0". Specifically, a single transmission power control bit is 
transmitted every 1 .25ms, and step sizes of the power control are 
three, namely, 1dB, 0.5dB, and 0.25dB. 

In IS-95B standard, as the traffic channels, a supplemental 
channel (SCH) may be used in addition to a fundamental channel . 
(FCH). The fundamental channel is a basic traffic channel and always 
exists during the normal data transmission between the mobile station 
and the base station. On the other hand, the supplemental channel is 
added and used when the amount of the transmission data on 
communication between the mobile station and the base station 
becomes larger than a predetermined data amount which is allowed by 



the fundamental channel. Plural supplemental channels may be 
needed according to the amount of the transmission data. It is 
noted here that the aforesaid transmission power control bits are used 
not for supplemental channel (SCH) but only for fundamental channel 

(FCH), in IS-95B standard. 

In addition, packet communication compliant with 1S-707-A can 
be build on an 1S-95B CDMA system. In the packet communication, 
when the mobile station does not carry out data transmission/reception 
for a certain period, the mobile station is forced to be in dormancy, and 
the traffic channels for the dormant mobile station are opened or 
broken off. As the result of the traffic channels broken off, the 
aforesaid transmission power control bits are not transmitted to the 
mobile station that is in dormancy. 

It is noted here that the mobile station can travel even in 
dormancy,and the travel of the mobile station might cause the 
condition for the transmission power to change. However, the above- 
mentioned IS-707-A packet communication on an IS-95B system can 
not handle the change of the condition for the transmission power, 
because of the lack of the traffic channel during dormancy of the 
mobile station. 

Summary nf the Invention 

This invention therefore provides a transmission power control 
method which is carried out even if the mobile station is dormant. 

According to one aspect of this invention, a transmission power 
control method of the preferred embodiment comprises the following 
operations. Herein, the transmission power control method is carried 
out in a CDMA system which comprises a base station providing a 
service area and a mobile station existing in the service area. In the 
CDMA system, the base station and the mobile station communicate 



with each other on the traffic channels of forward and reverse links 
during normal data transmission. 

In the transmission power control method according to the one 
aspect of this invention, before the mobile station is in dormancy, 
power control channels of forward and reverse links are established 
between the mobile station and the base station. The power control 
channels of forward and reverse links are independent of the traffic 
channels of forward and reverse links, and are used only when the 
mobile station is in dormancy. 

When the mobile station is in dormancy, a dormant power 
control signal is transmitted from the base station to the mobile station 
through the power control channel of the forward link. Then a 
dormant power control process is carried out at the mobile station, in 
accordance with the dormant power control signal transmitted from the 
base station, so that the mobile station produces a reference data 
signal which is subject to the dormant power control process. The 
power-controlled data signal is transmitted from the mobile station to 
the base station, so that the base station produces the dormant power 
control signal in accordance with a reception level of the reference 
data signal. Thus, closed loop power control for a dormant mobile 

station is achieved. 

A further broad aspect of the invention is as set out in claim 1. 



Rrirf rtescri ption of me Drawings 

Preferred features of the present invention will now be described, 
by way of example only, with reference to the accompanying drawings, 
in which:- 

Fig. 1 is a block diagram schematically showing a mobile station 
and a base station according to an embodiment of this invention; 

Fig. 2 shows an example of a base station illustrated in Fig. 1; 
Fig. 3 shows an example of a controller illustrated In Fig. 2; 
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and 



Fig. 4 shows an example of a mobile station illustrated in Fig. 1; 
Fig. 5 shows an example of a controller illustrated in Fig. 4. 



p^rri ptinn of ih* Preferred Fmhodiments; 

A CDMA system according to an embodiment of the present 
invention is schematically shown in Fig. 1 and includes a base station 
(BS) 1 and a mobile station (MS) 2. On an upper side of the base 
station 1, a base station controller (BSC) and a mobile-services 
switching center (MSC) are arranged. The mobile-services switching 
center is connected to the public switched telephone network (PSTN). 
The base station controller may be connected to the Internet. For the 
sake of clarity, detail descriptions about the base station controller, the 
mobile-services switching center, the PSTN, and the Internet are 
omitted. 

Referring to Fig. 1, between the mobile station and the base 
station, traffic channels (traffic CH) and power control channels (PC- 
CH) are established. In this embodiment, the traffic channels are 
provided only when the mobile station 2 is active, and are 
opened or broken off when the mobile station 2 is dormant. On 
the other hand, the power control channels are always provided 
between the mobile station and the base station, in this embodiment 
Specifically, the mobile station 2 shares the power control channels 
with other mobile stations which exist in a service area provided by 
the base station 1. in this embodiment. 

Referring to Fig. 2, the base station 1 comprises a controller 3, 
a multiplexer (MUX>4, a multiplexer (MUX) 5, and a demultiplexer 
(DMUX) 6. The multiplexer 4 is connected to the mobile station 2. in 
view of radio communication. The multiplexer 5 and the demultiplexer 



6 are connected to the base station controller and to the controller 3. 

The Illustrated base station 1 further comprises first to third gain 
controllers 7, 8, 9, first to third multipliers 13, 14, 15, and first and 
second selectors 32. 33. The first to third gain controllers 7, 8, 9 are 
coupled to the multiplexer 4. The first to third multipliers 1 3, 14, 1 5 
are coupled to the first to third gain controllers 7-9. respectively. The 
third multiplier 15 is also coupled to the controller 3. the first and 
second multiplies* 13, 14 are also coupled to the first and second 
selectors 32, 33, respectively. The first and second selectors 32. 33 
also coupled to the controller 3 and the demultiplexer 6. 

The illustrated base station 1 also comprises, a fourth gain 
controller 11, fourth to sixth multipliers 16, 17, 18, first to third Eb/No 
measurers 1 9, 21 , 22, first to third decoders 23, 24. 25, and first to 
third ERD (Error Rate Detection) units 26, 27, 28. The fourth gain 
controller 11 is coupled to the mobile station 2 on the radio 
communication. The fourth to sixth multipliers 16, 17, 18 are coupled 
to the fourth gain controller 11. The first to third Eb/No measurers 19, 
21 , 22 are coupled to the fourth to sixth multipliers 16, 17. 18. 
respectively, and are also coupled to the controller 3. The first to third 
decoders 23, 24. 25 are coupled to the fourth to sixth multipliers 16, 17, 
1 8. respectively, the first and second decoders 23 and 24 are also 
connected to the first and second gain controllers 7, 8 and to the 
multiplexers 5. The first to third ERD units 26, 27, 28 are coupled to 
the first to third decoders 23, 24, 25, and are also coupled to the first to 
third Eb/No measurers 19, 21, 22, respectively. 

The controller 3 of the base station 2 illustrated in Fig. 2 
comprises a power control process unit 41, a power control bit process 
unit 42, and a power control channel process unit 43, as shown in Fig. 
3. The power control process unit 41 is connected to the 
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demultiplexer 6, the power control bit process unit 42, and the power 
control channel process unit 43. The power control bit process unit 
42 is also connected to the first and second Eb/No measurers 19, 21, 
the first and second selectors 32, 33, and the multiplexer 5. The 
power control channel process unit 43 is also connected to the third 
Eb/No measurer 22 and the third multiplier 15. 

Referring to Fig. 4, the mobile station 2 comprises a controller 
61 , a first gain controller 52, first to third multipliers 56, 57, 58 and first 
and second decoders 63, 64. The first gain controller 52 is connected 
to the base station 1 on the radio communication. The first to third 
multipliers 56, 57, 58 are coupled to the first gain controller 52 and the 
controller 51 . The first and second decoders 63, 64 are coupled to 
the first and second multipliers 56, 57, respectively. 

The illustrated mobile station 2 further comprises first and 
second ERD units 65-1, 65-2, first and second transmission data 
process units 66, 67, a memory 71 storing reference data, fourth to 
sixth multipliers 59, 61, 62, second to fourth gain controllers 63. 54, 55, 
an adder 68, and a multiplexer 69. The first and second ERD units 
65-1 , 65-2 are coupled to the first and second decoders 63, 64. The 
first and second transmission data process units 66. 67 are also 
coupled to the fourth and fifth multipliers 59, 61, respectively, and are 
further coupled to the controller 51 . The memory 71 is coupled to the 
controller 51 and the sixth multiplier 62. The fourth to sixth multipliers 
59, 61 , 62 are also coupled to the second to fourth gain controller 53, 
54, 55. The adder 68 is coupled to the first gain controller 52, the 
controller 51 , and is further coupled to the second to fourth gain 
controller 53, 54, 55.. The second to fourth gain controller 53, 54, 55 
are also coupled to the multiplexer 69. The multiplexer 69 is 
connected to the base station 1 on the radio communication. 
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The controller 51 of the mobile station 2 illustrated in Fig. 4 
comprises a dormant controller 81 , a power control process unit 82. 
and a power control channel process unit 83, as shown in Fig. 5. The 
dormant controller 81 is coupled to the first and second multipliers 56. 57. 
^ first and second transmission data process units 66. 67. and the 

power control process unit 82. The power control channel process unit 
83 is coupled to the third multiplier 58 and the power control process unrt 
82 The power control process unit 82 is also coupled to the adder 68. 

With the above-mentioned structure, the base station 1 and the 
mobile station 2 operate as follows. In the following, not only a 
fundamental channel (FCH) but also a supplemental channel (SCH) 
are used on communication between the base station 1 and the mobile 
station 2. However, the supplemental channel may not be used. 

When the base station controller transmits data, the base 
station 1 receives the data on the demultiplexer 6. and the 
demultiplexer 6 demultiplexes the received data into first downlink user 
data (FCH) 29. second downlink user data (SCH) 31. power control 
channel data 34. The first downlink user data. 29 are delivered into 
the first selector 32. while the second downlink user data 31 are 
delivered into the second selector 33. The power control channel 
data 34 include power control information 35 indicating whether each 
of the mobile station 2 and other mobile stations is in dormancy or not 
The power control channel data 34 are delivered into the controller 3. 

The first and second selectors 32. 33 also receive transmission 
power control bits from the controller 3. and select the first and second 
downlink user data 29. 31 and the transmission power control b,ts. 
That is. the first and second selectors 32. 33 add the transmission 
power control bits to the first and second downlink user data 29. 31 . 
In this embodiment, the transmission power control bits are similar to 



those of IS-95B, and each of the transmission power control bits 
indicates either an "increase" or "decrease" of the transmission power. 
The outputs of the first and second selectors 32, 33 are delivered into 
the first and second multipliers 13, 14 and are multiplied by the first 
arid second Walsh codes #1, #2, as the spread codes for the 
fundamental channel and the supplemental channel in this 
embodiment. The controller 3 also delivers into the third multiplier 15 
a power control channel frame 36 in a manner discussed later. The 
third multiplier 15 multiplies the power control channel frame 36 by the 
third Walsh code #3, as the spread code for the power control channel 
in this embodiment. The outputs of the first to third multipliers 1 3, 14, 
15 are subject to gain controls at the first to third gain controllers 7, 8, 9, 
and then are multiplexed at the multiplexer 4 so as to be transmitted 
into the mobile station 2. 

It is noted here that the gain controls at the first and second 
gain controllers 7, 8 depend on the decode result when the first and 
second decoders 23, 24 decode reverse link communication signals as 
mentioned later. That is, the first and second gain controllers 7, 8 carry 
out open loop transmission power control of the forward link, together 
with the first and second decoders 23, 24. 

On the other hand, when the mobile station transmits data, the 
base station 1 receives the data on the fourth gain controller 11 . The 
data received from the mobile station 2 are subject to gain control at 
the fourth gain controller 11 , and then are delivered into the fourth to 
sixth multipliers 16, 17, 18. The fourth to sixth multipliers 16, 17, 18 
carry out the multiplication process, by using the first to third Walsh 
codes #1 , #2, #3,which are also used at the first to third multipliers 13, 
14, 15, as mentioned above. Thereby, the fourth to sixth multipliers 
16, 17, 18 extract, as first to third extracted data, data which relate to 
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first uplink user data (FCH), second uplink user data (SCH), and 
power-controlled data signal (PC-CH), respectively. The power- 
controlled data signal (PC-CH) is subject to dormant power control 
process at the mobile station 2 if the mobile station 2 is in dormancy, 

as mentioned later. 

The first to third extracted data are delivered into the first to 
third Eb/No measurers 19, 21, 22 and the first to third decoders 23, 24, 
25. The first to third decoders 23, 24, 25 decode the first to third 
extracted data into the first uplink user data (FCH); the second uplink 
user data (SCH), and the power-controlled data signal (PC-CH). The 
outputs of the first to third decoders 23, 24, 25 are delivered into the 
first to third ERD units 26, 27, 28 and are subject to ERD processes. 
The first to third Eb/No measures 19. 21 . 22 also receive the outputs of 
the first to third ERD units 26, 27, 2B. Each of the first to third Eb/No 
measures 19. 21, 22 measures an Eb/No value of a corresponding one 
of the reception signals, and produces reception power information 
signals 39, 39, 40, on the basis of each output the first to third ERD 
units 26, 27, 28 and each of the first to third extracted data delivered 
from the first to third multipliers 16, 17, 18. The reception power 
information signals 39, 39. 40 are delivered into the controller 3. 
Among them, the reception power information signal 40 is for the 
dormant mobile station. The reception power information signals 39, 
39, 40 are used at the controller 3 for the closed loop transmission 
power control of the reverse link, as discussed later. 

The outputs of the first and second decoders 23, 24 are also 
delivered into the multiplexer 5. If the controller 3 outputs an alarm 
information signal 38, as mentioned later, the multiplexer 5 also 
receives the alarm information signal. The multiplexer 5 multiplexes 
the outputs of the first and second decoders 23, 24 and the alarm 



11 



information signal 38 into a multiplexed data signal to be transmitted 
into the base station controller. 

,n detail, within the controller 3, the following operations are 

carried out. 

Referring to Fig. 3. the power control channel data 34 are input 
into the power control process unit 41. In response, the power control 
process unit 41 produces a first control signal 44 and a second control 
signal 45. The first control signal 44 is for the transmission power 
control bits added to the user channels (FCH, SCH), while the second 
control signal 45 is for the power control channel. Both include the 
power control information 35. The first and second control signals 44, 
45 are delivered into the power control bit process unit 42 and the 
power control channel process unit 43, respectively. 

The power control bit process unit-42 receives the reception 
power information signals 39 from the first and second Eb/No units 1 9, 
21 and checks whether the mobile station 2 is active. If the 
mobile station 2 is active, the power control bit process unit 42 
produces the transmission power control bits according to the first 
control signal 44. Thus the power control bit process unit 42 
produces the transmission power control bits not only for the 
fundamental channel but also for the supplemental channel. The 
transmission power control bits are delivered into the first and second 

selectors 32, 33. 

In addition, the power control bit process unit 42 checks 
whether the power control information 35 included in the power control 
channel data 34 is coincident with the actual condition of the mobile 
station 2 on the basis of the reception power information signals 39 
received from the first and second Eb/No units 19, 21. If the power 
control information 35 is not coincident with the actual condition of the 
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mobile station 2, the power control bit process unit 42 produces the 
alarm signal 38 to output it into the base station controller through the 
multiplexer 5. That is. the alarm signal indicates that the power 
control information 35 transmitted from the base station controller is 
not coincident with the actual condition of the mobile station 2. 

The power control channel process unit 43 receives the 
reception power information signal 40 from the third Eb/No unit 22, and 
produces, in accordance with the second control signal 45, the power 
control channel frame 36 including a dormant power control signal for 
dormant mobile station. The power control channel frame 36 is 
delivered into the third multiplier 1 5. Thus, if the mobile station 2 is in 
dormancy, the transmission power control is carried out through the 
power control channel. In this embodiment, the power control 
channel is shared by the mobile station 2 and the other mobile station 
as mentioned above, and therefore, the power control channel frame 
36 may include the dormant power control signals corresponding to a 
plurality of the dormant mobile stations. 

When the mobile station 2 receives the data on the first gain 
controller 52, the first gain controller 52 carries out gain control with a 
predetermined gain, and delivers gain-controlled data into the first to 
third multipliers 56, 57, 58. The first to third multipliers 56, 57, 58 
multiply the gain-controlled data by the first to third Walsh code #1 , #2, 
#3 which are also used at the first to third multipliers 13, 14, 1 5 of the 
base station 1 , as discussed above. Thereby, if the data received 
from the base station 1 are for the user data, the first multiplier 56 
extracts data relating the first downlink user data (FCH) as a first 
extracted data, and the second multiplier 57 extracts data relating the 
second downlink user data (SCH) as a second extracted data. The 
first and second extracted data are delivered into the controller 51, and 
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are used at the controller 51 for a dormant power control, as discussed 
, ate r Also the first and second extracted data are delivered into the 
first and second decoders 63, 64, and are decoded into the first and 
second downlink user data (FCH, SCH). H the data received from the 
base station 1 are for the power control channel frame 36, the thurd 
multiplier 58 extracts data relating the dormant power control s,gnal as 
a third extracted data. The third extracted data are delivered into the 

COnU ° When tine mobile station 2 is active, the outputs of the first and 
second decoders 63, 64 are delivered into the first and second ERD 
units 65-1 , 65-2 and are subject to ERD processes. The outputs of 
,ne first and second ERD units 65-1 , 65-2 are delivered into the first 
and second transmission data process units 66. 67. The first and 
second transmission data process units 66. 67 receive first and second 
uplink user data (FCH, SCH). and carry out the open loop transm,ss,on 
power controls of reverse links on the first and second uplink user data, 
by the use of the outputs of the first and second ERD units 65-1 . 65* 
The outputs of the first and second transmission data process units 66, 
67 are delivered into the controller 51 and are used at the controller 51 
for a dormant power control, as discussed later. The outputs of the 
first and second transmission data process units 66. 67 are also 
delivered into the fourth and fifth multipliers 59. 61. and are muR.pl.ed 
by the first and second Walsh codes #1. #2 which are also used at the 
first and second multipliers 56. 57. as discussed above. The outputs 
of the fourth and fifth multipliers 59. 61 are delivered into the second 
and third gain controller 53. 54. 

In dormancy Of the mobile station 2, the reference data are read 
out of the memory 71 under the control of the controller 51 , and are 
delivered into the sixth multiplier 62. For example, the reference data 
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have a fixed-pattern such as a simple alternating pattern. The sixth 
multiplier 62 multiplies the reference data by the third Walsh code #3 
which is used at the third multiplier 58. The output of the sixth 
multiplier 62 is delivered into the fourth gain controller 55. 

The controller 51 produces a closed loop power control 
information 72, on the basis of the outputs of the first to third multipliers 
56, 57, 58, and the outputs of the transmission data process units 66, 
67. The closed loop power control information 72 is delivered into the 
adder 68. The adder 68 also obtains the predetermined gain from the 
first gain controller 52, and adds the closed loop power control 
information 72 to the predetermined gain of the first gain controller 52, 
so as to produce gain for closed loop power control. The gain for 
closed loop power control is delivered into the second to fourth gain 
controller 53, 54, 55. The second to fourth gain controller 53. 54, 55 
carry out gain controls for the outputs of the fourth to sixth multipliers 
59, 61 , 62, by using the gain for closed loop power control. The 
outputs of the second to fourth gain controller 53, 54, 55 are 
multiplexed at the multiplexer 69, and then are transmitted as the 
power-controlled data signal to the base station 1. 

In detail, within the controller 51, the following operations are 

carried out. 

Referring to Fig. 5, the dormant controller 81 judges whether 
the mobile station 2 is in dormancy, on the basis of the outputs of the 
first and second multipliers 56, 57, and the outputs of the transmission 
data process units 66, 67. If the mobile station 2 is in dormancy, the 
dormant controller 81 produces a control signal 84 indicating the 
dormancy of the mobile station 2 and delivers ft into the power control 
process unit 82. If the mobile station is active, the dormant 
controller 81 further judges whether to increase or decrease he 
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transmission power, on the basis of the majority in all of the 
transmission power control bits which are not only for the fundamental 
channel but also for the supplemental channel and which are included 
in the first and second extracted data corresponding to the first and 
second downlink user data (FCH, SCH). In this event, the dormant 
controller 81 produces the control signal 84 indicating either "increase M 
or "decrease" of the transmission power. 

The power control channel process unit 83 receives the output 
of the third multiplier 58 and extracts the dormant power control signal 
for the mobile station 2, if the dormant power control signal for the 
mobile station 2 is included in the power control channel frame 36. In 
this event, the power control channel process unit.83 also produces an 
enable signal 85 to enable the power control process unit 82 to carry 
out the dormant power control process. If the dormant power control 
signal for the mobile station 2 is not included in the power control 
channel frame 36, the power control channel process unit 83 also 
produces a disable signal 85 to disable the power control process unit 
82 to carry out the dormant power control process. 

The power control process unit 82 produces the closed loop 
power control information 72 on the basis of the control signal 84 and 
the enable/disable signal 85. Specifically, the power control process 
unit 82 produces the closed loop power control information 72 for 
normal power control process, if the control signal 84 indicates either 
"increase " or "decrease" of the transmission power and if a signal 
delivered from the power control channel process unit 83 is the disable 
signal 85. On the other hand, the power control process unit 82 
produces the closed-loop power control information 72 for the dormant 
power control process, if the control signal 84 indicates the dormancy 
of the mobile station 2 and if a signal delivered from the power control 
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channel process unit 83 is the enable signal 85. 

While the invention has been particularly shown and described 
with respect to preferred embodiments thereof, it will be understood by 
those skilled in the art that changes in form and details may be made 
therein without departing from the scope of the invention. For example, 
the base station 1 illustrated in Figs. 2 and 3 comprises a set of 
components only for the mobile station 2 in the above-mentioned 
embodiment. However, since it is for the sake of clarity, the base 
station 1 can comprise other sets of components for other mobile 
stations. 

Each feature disclosed in this specification (which term includes 
the claims) and/or shown in the drawings may be incorporated in the 
invention independently of other disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated here as part of 

the specification. 

Before a mobile station becomes dormant, power control 
channels of forward and reverse links are established between the 
mobile station and a base station independently of traffic channels of 
forward and reverse links. When the mobile station becomes dormant, 
a dormant power control signal is transmitted from the base station to 
the mobile station through the power control channel of the forward 
link. Then a dormant power control process is carried out at the mobile 
station, in accordance with the dormant power control signal trans- 
mitted from the base station, to produce a reference data signal subject 
to the dormant power control process. In response to the power- 
controlled data signal, the base station produces the dormant power 
control signal in accordance with a reception level of the reference data 
signal. Thus, closed loop power control for a dormant mobile station is 
achieved. 



CLAIMS: 
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1 . A method for controlling transmission power in a CDMA 
system which comprises a base station providing a service area and a 
mobile station existing in the service area and in which the base station 
and the mobile station communicate with each other on the traffic 
channels of forward and reverse links during normal data transmission, 
the method comprising the step of communicating on power control 
channels of forward and reverse links between the mobile station and 
the base station while the mobile station is dormant so as to maintain a 
closed loop power control between the dormant mobile station and the 
base station. 

2. A method for controlling transmission power in a CDMA 
system which comprises a base station providing a service area and a 
mobile station existing in the service area and in which the base station 
and the mobile station communicate with each other on the traffic 
channels of forward and reverse links during normal data transmission, 
the method comprising the steps of: 

before the mobile station becomes dormant, 

establishing power control channels of forward and reverse 
links between the mobile station and the base station, the power 
control channels of forward and reverse links being independent of the 
traffic channels of forward and reverse links and being used only when 
the mobile station becomes dormant; and, 

when the mobile station becomes dormant, 

transmitting a dormant power control signal from the base 
station to the mobile station through the power control channel of the 
forward link; 

carrying out at the mobile station a dormant power control 
process according to the transmitted dormant power control signal so 
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as to produce a reference data signal which is subject to the dormant 

power control process; and, 

transmitting a power-controlled data signal from the mobile 
station to the base station, so that the base station produces the 
dormant power control signal in accordance with a reception level of 
the reference data signal, closed loop power control for the dormant 
mobile station thereby being achieved. 

3. A method for controlling transmission power in a CDMA 
system as claimed in claim 2, and further comprising, prior to the step 
of transmitting the dormant power control signal, the step of: 

breaking off the traffic channels of forward and reverse 

links. 

4. A transmission power control method as claimed in claim 1 , 
wherein the reference data signal is produced from fixed-pattern data 
only for use in the closed loop power control for the dormant mobile 
station. 

5. A transmission power control method as claimed in claim 2, 
wherein the power control channels always exist within the service 
area, and the mobile station shares the power control channels with 
other mobile stations existing in the service area. 

6. A transmission power control method as claimed in claim 2, 

further comprising: 

during the normal data transmission, 

transmitting transmission power control bits from the base 
station to the mobile station through the traffic channel of the forward 
link; 

carrying out at the mobile station a normal power control 
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process for data to be transmitted to the base station, in accordance 
with the transmission power control bits transmitted from the base 
station, so as to produce the power-controlled data signal from the data 
to be transmitted to the base station; and, 

transmitting the power-controlled data signal from the 
mobile station to the base station, so that the base station produces the 
transmission power control bits in accordance with a reception level 
power of the power-controlled data signal, closed loop power control for 
the active mobile station thereby being achieved. 

7. A transmission power control method as claimed in claim 6, 
wherein each of the transmission power control bits designates either 
an increase or a decrease of transmission power of the mobile station. 

8. A transmission power control method as claimed in claim 7, 
the CDMA system using, as the traffic channels, at least one 
supplemental channel in addition to a fundamental channel when an 
amount of data transmitted in communication between the mobile 
station and the base station becomes larger than a predetermined data 
amount, wherein: 

the transmission power control bits are transmitted not only for 
the fundamental channel but also for the supplemental channel; and, 

the power-controlled data signal has power which is either 
increased or decreased in the normal power control process according 
to a majority in all of the transmission power control bits of the 
fundamental channel and the supplemental channel. 

9. A CDMA system embodying a transmission power control 
method as claimed in claim 1 or 2, and comprising the mobile station 
and the base station. 
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10. A mobile station for use in a CDMA system embodying a 
transmission power control method as claimed in claim 1 or 2. 

11 . A base station for use in a CDMA system embodying a 
transmission power control method as claimed in claim 1 or 2. 

12. A method for controlling transmission power in a CDMA 
system, the method being substantially as herein described with 
reference to and as shown in the accompanying drawings. 

13. A CDMA system embodying a transmission power control 
method, the CDMA system being substantially as herein described with 
reference to and as shown in the accompanying drawings. 

14. A mobile station configured for use in a CDMA system 
embodying a transmission power control method, the mobile station 
being substantially as herein described with reference to and as shown 
in the accompanying drawings. 

15. A base station configured for use in a CDMA system 
embodying a transmission power control method, the base station 
being substantially as herein described with reference to and as shown 
in the accompanying drawings. 
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